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CONCERN of the Welfare Council of Metro¬
politan Chicago with the increasing infant

mortality rate for Chicago and specific areas

in suburban Cook County resulted in a maternal
and child health project for the county. The
study design includes four interrelated phases,
two of which were initiated in May 1964. Phase
1 was an analysis of socioeconomic character¬
istics and their relationship to major health
indices for Chicago and suburban Cook County,
which is discussed subsequently.
Phase 2 consists of interviews with directors,

board members, and chiefs of services of 161
official and voluntary health agencies and in¬
stitutions concerning present programs, prob¬
lems, projections, and aspirations. This phase
was started concomitantly with phase 1 and it is
still in process.
The third phase of the survey includes the

collection of data on incidence and prevalence of
illness and disability among infants and chil¬
dren under age 15 and the prepartum and post¬
partum health status of women.

The final phase will be the superimposition
of services over needs. This will delineate
which problems affecting particular population
groups require the services, regardless of avail¬
ability, of community health agencies and in¬
stitutions.
In many studies in the past 10 years health

status has been compared with other popula¬
tion characteristics, and poor health conditions
have been found to correlate with low socio¬
economic status (1-5). Our project was de¬

veloped to demonstrate the range of variations
among suburban communities and Chicago
census tract groups in order to identify areas

with concentrated health problems.
Generally, mortality rates were used to indi¬

cate the health status of populations. The ini¬
tial phase of the study focused on the geographic
distribution of health rates (infant mortality,
child mortality, maternal mortality, prema¬
turity, and illegitimacy), relating them to spe¬
cific socioeconomic characteristics of the popu¬
lation in an attempt to understand health dif¬
ferentials and their relationship to other social
and economic variables (6-8).

It was believed that the findings of the initial
phase would yield evidence for or against as¬

sumptions regarding the influence of certain
variables, would identify high and low levels
of health status, and would open the way for
progressive and closer examination of causal
relationships (1).
Area Studied

Chicago and suburban Cook County consist
of 1,107 census tracts (1960 census). The en¬

tire area was included in the survey, except
those tracts in which the population was too
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small to provide statistically valid comparisons
or which were nonresidential (9,10).
The average tract in Chicago is inhabited by

5,000 residents. The total population in Chi¬
cago, 3,550,404 in 1960, occupies 224.4 square
miles (15,800 persons per square mile); subur¬
ban Cook County, 1,579,321 people in 1960,
covers an area of 737.9 square miles (2,142 per¬
sons per square mile).

Methodology
An initial decision was made to study the

entire county and use the smallest geographic
units possible. In Chicago, demographic and
health data were available by census tract. In
the suburban area, identical data were available
by municipality and townships.
Anumber of socioeconomic and health indices

were reviewed and the following variables were
derived for all the geographic units in the
study: income, educational level, occupational
status, social rank, average percentage of non¬

white population, illegitimacy, prematurity
rate, maternal death rate, child death rate, and
infant death rate.
In the initial stages the census tracts and

suburban units were grouped by income levels
into deciles (not necessarily geographically
contiguous), and mortality and other rates were
computed by area. Each decile consisted of

approximately 78 census tracts in the city and
11 geographic units in the suburbs (table 1).
In another mode of analysis, 75 communities

of 20,000 or more population in Chicago and
suburban Cook County were used. Data on 15
variables, including population characteristics
and socioeconomic and health variables, were

gathered for 4 years, 1960 through 1963, and a

generalized stepwise regression analysis was

run. Seores of socioeconomic status, education
score, occupation score, and social rank (the
Shevky-Bell measures) were used (7).
In the regression analysis three other vari¬

ables were included: percentage of migrants
from the South between 1955-60, percentage of
children under 18 living with one or no parents,
and percentage of mothers under age 25.

Findings
The Chicago analysis verified the fact that

socioeconomic status and infant mortality are

inversely related. Where low-socioeconomic
status prevails, poor health rates including high
incidence of infant mortality, prematurity, and
illegitimacy also prevail.

Infant mortality rates steadily increase as

income decreases (table 1). This inverse rela¬
tionship is not as clear for child and maternal
mortality, although it is strikingly evident in
the prematurity and illegitimacy rates. The

Table 1. Chicago deciles, by income and health indices

1 Deciles, the ordering of observations or data into tenths, are based on income.
2 Per 1,000 births.
Soubcbs: (a) income, U.S. Census Bureau Reports, 1960; (6) health indices, Chicago Board of Health, 1963;

(c) social rank and segregation seores were computed from seores provided by the Center for Metropolitan Studies,
Northwestern University.

830 Public Health Reports



1 Midpoint of range used.
2 Per 1,000 births.

Sources: (a) socioeconomic variables based on U.S. Bureau of Census Data, 1960; (6) health rates based
on 1963 data from the Illinois Department of Public Health.

number of premature births per thousand dou-
bles from the high-income decile to the lowest
income decile. The rate of illegitimate births
reported is eight times more in the lowest decile
than in the highest decile.
Many studies have shown that components of

socioeconomic composite rank tend to be closely
interdependent (3,5-7). Seores in table 1 dem-
onstrate the close relationship among income
level, educational level, and occupational status.
The analysis of the percentage of nonwhite

population in Chicago illustrates an inverse
relationship between nonwhite population and
income. Most of the nonwhite population lives
in the lowest income census tracts in Chicago,
although small percentages live throughout the
city. The highest income area (decile 1) con¬

tains two census tracts where the population is
98.6 percent nonwhite, while in other high-in¬
come tracts percentages are as low as 0.0 non¬

white population.
As in other studies, these data indicate that

after a certain necessary minimum of income is
available, additional income has little effect on

health factors. The most significant change in
rates on all variables occurs below the $6,000
income level, with the greatest concentration of
problems appearing where the income level is
$4,249 and less.
The lowest income groups, the largest propor¬

tion of nonwhite population, and the greatest
number of infant deaths were clustered within

143 census tracts (out of 780) on the near-south,
south, and near-west sides of Chicago. These
data demonstrate, however, that the nonwhite
population is found in all income groups and is
distributed throughout a large majority of the
census tracts. The health rates for the non¬

white population in high-income areas were

comparable to those of the white population in
the same areas, and the low-income white areas

had rates comparable to those in low-income
nonwhite areas. This supports the hypothesis
that disparity in health rates among nonwhites
reflects economic differences rather than racial
differences.
In suburban Cook County, 114 geographic

units were arranged into economic deciles based
on the percentage of families with an annual
income under $6,000, and other rates were com¬

puted. A wide range of seores was observed
(table 2). The percentage of families with in¬
come under $6,000 ranged from 9 to 47 percent.
The suburban data were difficult to interpret,
because of the great variation within a decile.
Most high rates of mortality and illegitimacy
were observed within one decile and four geo¬
graphic units.
Tho infant mortality rates fluctuated widely

in the suburban areas and a definitive inverse
relationship between income and infant mor¬

tality was observed only in the four worst units
in decile 10. The median family income meas¬

ure in the suburban areas showed the same four
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units below the $6,000 median family income
per year. In suburban Cook County, only
decile 10 demonstrates dramatically the associ¬
ation between socioeconomic variables and
health status.
In addition to the methods described for the

separate analysis of Chicago and suburban
Cook County, a third procedure was used in
which 75 communities with populations of more
than 20,000 (53 Chicago community areas and
22 suburban municipalities) were used in the
study of 15 variables related to our 5 dependent
variables: infant mortality, child mortality,
maternal mortality, prematurity, and illegiti¬
macy. The statistical technique, generalized
stepwise multiple regression analysis, was used
to try to measure the extent to which each de¬
pendent variable was associated with each in¬
dependent variable by gradually (stepwise)
eliminating each factor in turn. In this analy¬
sis, 4 years (1960 through 1963) of health data
were used for Chicago communities and sub¬
urban Cook County.
Very high correlation was found between the

expected variables. It was difficult to develop
a few predictor variables, because most of the
dependent and independent variables were in-

terrelated (table 3). However, this analysis
provides a statistically significant association
between socioeconomic status and selected
indices of health. The key variables in their
relationship to four dependent variables (infant
and child mortality, prematurity, and illegit¬
imacy) may be considered in making recom¬

mendations for further study, evaluation, and
planning. The key variables in relationship to
infant mortality were found to be percentage
of nonwhite (0.73), median family income
(. 0.65), illegitimacy (0.72), prematurity
(0.79), and percentage of children under 18
years of age living with one or no parent (0.76).

Child mortality is also highly correlated with
percentage of nonwhite (0.70), median family
income ( 0.69), illegitimacy (0.73), percent¬
age of children living with one or no parent
(0.75), and prematurity (0.74).
As stated above, the premature and illegiti¬

mate birth rates are highly correlated with in¬
fant and child mortality and each other. The
premature birth rate is also highly correlated
with the percentage of nonwhite population
(0.89) and percentage of recent migrants from
the South (0.69). The illegitimate birth rate
is also highly correlated with the percentage

Table 3. Chicago and suburban Cook County, units of 20,000 and more population 1

1 Data include 4 years, 1960 through 1963.
Note : Italic correlation coefficients indicate high positive or negative associations.
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of nonwhite population (0.90) and percentage
of substandard housing (0.76), median income
(-0.72), ancd percentage of recent migrants
from the South (0.70).

Althoutghl tlhree variables (nonwhite popula-
tion, income, and age of mother) are related to
maternal mortality and were found significant
at a 95 percent level, the small number of ob-
servations may cause the true correlation to be
overstated.

Conclusions

The delineation of areas of great socioeco-
nomnic needs in Chicago is not new; however,
our study revealed a relationship between
health needs and socioeconomic needs by area
through statistical distribution of mortality and
other indices. It must be remembered that
ecological findings regarding the relationships
between attributes of population aggregates
and particular behavior are not applied. For
example, the relationship between lower socio-
economic status of an area population aggre-
gates and particular behavior do not necessarily
mean that persons with lower socioeconomic
status produce the bulk of the mortality cases.
Actually, the deaths may be occurring among
persons in the upper socioeconomic levels in the
lower socioeconomic areas. ITHow-ever, mortal-
ity rates can provide insight into the causes of
mortality as well as explain its status in terms
of social structure. Further research focusing
on individuals should be pursued to v-erify this
hypothesis.

Socioeconomic and health factors have been
identified and related to each other. Use of

this information for implementation of recom-
mendations arising from the total study will
follow.
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